Systemic inflammation induces anxiety disorder through CXCL12/CXCR4 pathway.
It is evidenced that inflammation is involved in the pathogenesis of anxiety disorder, as well as the dysfunction of glutamate neurotransmission in the central nervous system (CNS). Chemokine CXCL12 has been reported taking part in the regulation of neurotransmitter release, however, the roles of CXCL12 in the development of anxiety are still unclear. In this study, we found that intraperitoneal (i.p) injection of lipopolysaccharide (LPS) induced anxiety-like behaviors in adult mice as measured by elevated plus-maze test (EPM) and open field test (OFT). Astrocytes were responsible for CXCL12 induction upon LPS challenge in hippocampus and amygdala, and microinjection of CXCL12 into amygdala induced mice anxiety-like behaviors. AMD3100, which is an antagonist for CXCL12 receptor CXCR4, prevented the anxiety behaviors induced by microinjection of CXCL12 into amygdala as well as injection i.p of LPS. Knockdown of CXCR4 expression in neurons using short hairpin RNAs (shRNAs) significantly blocked anxiety behaviors mediated by CXCL12 i.c injection. Furthermore, AMD3100 or shCXCR4 prevented the impairment of nesting ability induced by CXCL12 in mice. Whole-cell patch-clamp recordings in the neurons of basolateral amygdala (BLA) revealed that CXCL12 enhanced glutamatergic transmission by increasing sEPSC frequency in the amygdala. AMD3100 inhibited the excitatory glutamatergic neural transmission and involved in the development of anxiety through CXCR4. These findings provide direct evidence that alterations of CXCL12 in BLA play critical roles in the development of anxiety induced by systemic inflammation and that CXCR4 may be a potential therapeutic target for inflammation-induced anxiety.